Preincubation with protein synthesis inhibitors protects cortical neurons against oxygen-glucose deprivation-induced death.
Twenty-four hour exposure to cycloheximide produced a concentration-dependent reduction in protein synthesis in mouse cortical cell cultures. Unexpectedly, a 24 h pretreatment with cycloheximide exposure also reduced neuronal vulnerability to subsequent oxygen-glucose deprivation-induced injury, measured both acutely (cell swelling) or after one day (cell lysis). This neuroprotective effect was attenuated if the period of cycloheximide pretreatment was shortened to 8 h, and lost if the pretreatment was shortened to 1 h. A comparable neuroprotective effect was also induced by 24 h pretreatment with another protein synthesis inhibitor, emetine. The neuroprotection induced by pretreatment with cycloheximide or emetine was probably not attributable to reduction of apoptosis: (i) neuronal death under these conditions occurs by N-methyl-D-aspartate receptor-mediated excitotoxic necrosis, not apoptosis; (ii) the same cycloheximide pretreatment did not block staurosporine-induced apoptosis. Also unlikely as an explanation is reduction in postsynaptic vulnerability to excitotoxicity, as death induced by exogenous addition of N-methyl-D-aspartate, kainate, or alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionate was little affected by cycloheximide pretreatment. Rather, the protective effect of cycloheximide pretreatment was probably explained, at least in part, by marked reduction in the glutamate release induced by oxygen-glucose deprivation.